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(54) ^Ji^i-^vi^^^BJMffis'f^jsrr*:*!* 



(57) [#ffit*©ieffl] 

[WjJ^JII] (a) ««6<J, 7t<fc^M*5J:I/^{k^W5i 

5S{k¥PiiCcto, (i) or^tt<^s}#^*c)±«c#ffir^> 

ii^fi< it) 1 -PCDX^T. hv— W't'FB^Si:. (ii) c:<^) 

^7>h^-®llli (±^) t^s^^btT. ig-^iriox 

1 05 T # -5 U — y=- KS'J^tgT'j: 7 ^ V y 7 37 WJffl X 
(b) iTl (a) <DV-^-mm^tt:siV:^.>V^. 



it. 

[iS*^2] (a) «I«W>. 7t^b^W*3J:0:SKt^W?i 

(b) xs (a) <r>v-^--nn'^mi.:!.v^yv^'> 



(2) 
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M LT \y—^-X'mm $ nfc 7 y 5 7 wsm^r^ 

•5. fib, *)b*A'— >— h*«#«E-rs<i:#tt, U— tf 

—mMz^±-7>x z.<Dt)/-^-'>~ Himcmt^tx^ 

(a^JSS] (a) ^aii<0^#:; 

(b) ij;'7i< tt) it^ou— tf-^SiJpJ^nc. ^{b$n 

(c) M (b) ±ic#a-r^i. — ^-mm^mf£. ^it 

(b) ©ffl^tttSJiO, KfcS (b) 
(c) tt±«|«6<]S;t»iliaib^6<)»c:^3fi-r^^k$nTir> 

<^&.{^<D^mM^mmi'Xnt>ti. $e,icB (b) ts 

ho 

[11^314} (a) pJMtt©3t^^; 

(b) hT-wtfre^M ; isiu: 

(c) m (b) 0±IC?¥«E-r-5U— !f-IK^M«g^, ^ 

«^««) * «lft<b#65 ^ g: J; 0 ¥ffl-c^{b $ nr V ^ 

#«J, 7t{b^e5*5J:l/fSi-fb^«i. SfcttSlttW. 

t/^<b^M#S 5r t)-BrT?i{b $ nT*5 0 , 
<BV. Sft<b^&t)¥^SlcJ;^5t{bfSSS», ffitJt^^Se^i-, 

(i«*315] (a) pJ3S14©3t»#: : 

(b) iJ>;a:< ttjioow— tf-I^S'Mtg/ft. stfbsn 

(c) Jl (b) ilC^ffiTSU— y--)I^S'J"5Jtg7^=£. 34<b 
$n;tX7X (DMBA^^^iO. CdT® (c) O 
ajsfiti® (b) ©ffiEfctttST^cO. sy^S (b) tS 

(c) ttt'>7i£< tt. 1 -rswiSAoJ^ttx^x 

?i 0 , ^m\tmm^^tz\tsf-At^bw^x'^nx'^if^ 

i;.^-fb^6?). 7t{b^e5i5J:l^®t<b^W, S^c«t8«W. 
7t{b^6t)*3J;y:,^<b^6t)^S^ffl^^?ii-T!t{b^nT*5 

0. $^>ic;ic:t)1 (b) t (c) ©3i{b^g;«l5i 
u— *f— j^sij Bjtenc^s 7 U'=^^y iT-^ 7 Epwjfflx u > 

(Ei*516) ( a ) njattCD:xi#fl^ I 
(b) h-e-t^^TB^e ; 



(c) m (b) ±tc#SEr-5w— tf-^^'jBi^g^i. ^-fk 

'>^i:<<!:t>lo©s^pFgH4X7Xhv-*^&fj:0. US 

ngiMM^^tti^i-fb^w^aT^ffiir^ib^nTL^?) 

7t{b^W:teJ:t;?a{b#W. Tt^b^W 
;fe jii/ii^b^w^a^ ffi-^^^-a-TSt-fb^ nx s 

7 1x4^ y ^ :7 enSOT X p<> h t) MST ^ t> o 

\tmm.. yy7.^yi7y^j\^J^rj.iio:)J:vU, i&m^fz 
— c:n*TfflVie,nT5fefc7i'=^yi/77Ep 

UmMX'^^mX'^^(DX'ttJ-^\^i^h<DX$>^o rfAx 
S<Sifi, =fAJ:l^:^>hi:m.iikU-'*f-X'mM'ri> 

*i«pj«6n£x:^^;i/:^-cD u— y--«. zS2^\zit'^\zmi3-^ 

TtTIgco a' A fc «5^.«0 1> © i: S ;t «-&J5£<D =b © t 
•5. •&5£n'AlCtiX5^l/'>-37'Dtri^>-v'X>^:/V 
-X^7.h-7— (EPDM) AifcOs Cin^-IBI'^TU— if- 
^^J nJflET^i 7 1/ + y 7 7 X 1/ ^ > K $:f^ -5) d t 

a^xt^, ^^^^/i«^fiK3*Ad^^,f^e.n?.xU'^>h 
rz\t^^itmz^i>m^^-Z''mt-t^. 

m^m^rzid\zm^^-z^^t-ti>. :itxitn'^\zm^=s: 



(3) 
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(a) ^MW. mt^^ii<iiifmit^&^^rcii^ni,<D 

(b) XS (a) ©U-1f-i^SiJpJ«g;^XU'^>h^'> 

i3.<b.^\-z><Di'^^^i^nitn^~y\zi^y)v—'^— 

@^S!llC$feiL-:>TC:oD;^jA— >— h«® 0*-5>C <i:*^6)/j: 

1 970^1 2^ 22 B #TCadde 1 1 aiC?:^ blfnj^c nfc*a 
i^ffflf ^3, 549, 733^Ttt. 'J -^-COEPSije^^J^T 

(a) "Mc^ii^ii^Tsm^c^m. ^fzitzn^ 

( i ) -S]mii(D^m^<D±\z:^^r^<}^f£ < <!: 1 -Pt^ 
X7;^h-7-cf>PBl@t. (ii) C04'R3^W±tC#«Er 

(b) IS (a) CDl/— y-'-m^'J^tg7iX^^>h$-. 
'>;i < i t> 1 o (D^J?)^^ L /t i^' - > {c ck 0 U— tf- 

if-mn \z^± -p T c /N'- h (i3t 0 ^/O^n ^ 
mzmr^. 

(a) tSttfit). :)t^b^W*3j;i;i|i<t#65^fc»i;ine.<^ 

5tJt<*±l3??ii-rox57. h-^-o-fRSirox^x h 
(-til) ^mLT. «-&lzJ:Ofi^S^tg<D 



(b) XS (a) (r>l^—*f-&m^mUXl'/.>h7t. 
(p'U< thl^(O'^^t>n^Vtz/^^'->\zJ:0U—>f- 
7U+yi^7 7EPS'Jffixu;*>hJcHL, c:n« 

(a) : 

(b) 'Ms.<iz-h\-oo:)V-^-^n'^Ws.. 5t<b$n 

(c) € (b) C0±lC#ffi-r-2. tf-S^^J^ig^. 5i 
■fk^n;t:X7;^Kv— 0]MM*^^>i^»), dCTH (c) 
CDafi£«^ (b) (Dafigt«S?^^t©T-$)0, SitJl 

(b) tji (c) t.\%mm^tz\tm^'c^^\z^.^x^ 

i:iJ;{b^Wfcm^*5-&T5S{b^nTi5D. mb. SHb^ 

5g«^JO^T-ffton, ^-LT. ^^.{CS (b) 

(c) ®3t^k#gttrai:*^^fe«S>i-pTV^Tt>J;t^. 

^muy\^^yif7ymwimxu:;<>h\zmL> c:n« 

(a) BJMtt<^5tit^jJ : 

(b) X77> hv-toit'Rgs : iScttX 

(c) Ji (b) (D±\zw^-r^i^—*f-s^M'^mfj.. ^ 
^^nrzx.yxh-^-mmib^i>ttK). z:lx\ donji 

««««j*fc«f»Kb*WJc:^34T-^'fb^nTtiS*^ ^ 

yu^yif^ymmxi'^>h\zmL. zLtm 

(a) ?I^tt©3at^ji : 

(b) '>;i<i:t)loo^— y-'-0^mffi7ic, 3t{btm 

(c) m (b) ©±li??^E-r^P— tf-^^Jol^^J. 5i 
<b3n>S:X7Xh-7-©]MJB*^e.;5:^TiJ0. 

Jl (c) roaBKli® (b) (Dili$.tlimts.^hff:>X'h 
0, (b) i (c) <i:H^7i< tt) 1 oro.^pjm 

{b^W izMiSiX^it $ nr t » o7>^ Sit t jt^b 

ISMfi-). 7t{b^6-]<t^^b^63lcfa-&*D-ti:T?^<b$nTi3 

0. $^>ics (b) t (c) (D^itmmmct^^tzit 
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(a) simaco-^m^ : 

(b) : is^lS 

(c) Ji (b) o±iw#«Er ^) u—if-s^mggnc, 3i 

a :t) ^ 75: ai :^ Sg[T'S-(*± ©4t^ cD<@m II ^ i o 7t ^ 

m\z^^*\ ^ti\t^m\zii7.m.^m.mmx^:it\z^ 

ffi X U ^ > h « tf-I^SiJISt^RSJ tC* b < JgSt t . 

Tffi± ICS W^*? o fc^S^^S WS^^J^fi^-r ^ Tfe 

U^>hi:;o?^{4X7Xh-7-*m?:rat^T*0. 1^- 
/ItlP ^ i& o fc * W e6 /u i: e> /'.f tm^xm=5: ii^W t 



miivti3i^>^-i&m. a®<t, "its. s 

rc\tf='< -j^n-y-^ yiffiE<D^ou^m<D-nmz^ 

«^*^<§giJlc«k^i!!iSt±£-5<t L/iVn 

jgijx ^ > h ro® ic# ic*5a ic ffl I. i ^ ;i t d^T # ^. 

•¥^.^ct->-htlcX^;><>h«. C:<DXU';^>h^nffiJg 
LT->-A l^xroSMx l/;<> h ^3lgB£T5S5flS€-r 

e<)EriBijxi';>( > h«aswv— y-*-s^^J^fiic5[0{^it 

I'ICiSitat 0#lt^ d id^T^^. 

T'iVid^ 3}Z.^->— h:feJ;U:->— Al/7.CD3^^W;i5^SS^ 
-^tJ 7 W-^^^ V ^ 7 EpjgiJ IC Jg bfceicOJg^^C© TOJ«S 

«x u ^ > h ^r-a-g-r ^ . 

S"Jffixl-;?(> ht:&?£lCt3ViTC0SiJ©1tSili. »f— 
K^JWFe^lcaScO =i'AEPS'J«lC#P ^«?i:S:^A*«'J^ t 

ar-s d t icck o-+fe^^ttA^f#e. ti5 z. tx$>^. 
ic^T.kpnti'— tf-@^^jiciSbfcX7;?> K^-®€f^ 

uy V^V ^y 7EPg'JfflX > h SrfiJfflr 2)^ 

icifsicasT*^. 

IS 

lien e> ©«a-&*^-&=k 0 /ioP*^ ^> js*?^?n«.^aicct 

0. •( i ) •5I3ftttro5:it#«±lC<?iiT^'>7'd:< 1 
OCDX^X — cTDcJ^nfl^t. (ii) Z.(n^f^m(r)}c\Z 
T « r^^S <7)mf£ i ISSTi orflflK WX 5 X h -7 -CD 




(b) XS (a) ©U— lf-^a|pJ«l;fixU;»t>h$. 
'>^< 1 OO^ft^Sb/byt5'->!C«}:0 U— If- 

»C 5feti: T H A— >- h «5J D < 

X5X hv— ©)lcD±tci^ffi-r^:^/'N'— ->— hi&W-f^ 

(b) (a) <Du—^-mm'^mts.j^up>^>h<Dm 

< 

65lc#34TSitliSa^*:»-&T?^<b^nTi5D. Mb. 
?4{b « 41 FbI® CD !4{b t IS) b S ;t liS/'i T t> cfc I i . 
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mm^f¥^o:)\zmi^fzXyXh^—^i^<Dmt. Chan 
dler&ffc^CD PIasUcs Techno I cev Handbook . (1987) 

^iictt:/^'>'x><i:>^5'i'>®3j}?'jv-, -fvyv> 

t7.5^U->WD*i'J-7— . ;:?.?U>-vfX>-7.5^U> 
W h'J >^P -;/i7:3 7}?iJ-7-. ;a:i:OJ;5irj:X7;^ hv— 
$^iK7!^«'a■&^ n-575i Cin t fSJt n-5 t>©T«7i l^i. 
&^m<0Zne,(DZfayi;n^.>}-7— «*E!»S^ ^4. 32 
3. 636#, I^^4. 430. 417^*3^1/^^4, 045. 231#TkB 

^inmo. z(Dm^^^m(orzist)mm9'pizm.xn 

:$'-:;x>-#'J7.5^U> (SBS) . 7itiJx^l'>-7j^U 

-rv:^u>-Ji!'j;^5"i/> (sis) . sfcttTj^ux^u 

>-7};U (Xf^U>:?'5'U» -:i?UX5^W> (SEBS) 

Sfc5ig« bTv^^^tvij}^ 'J vx >,hd^ u -< V T'l/ 

> ; - h'J^P^X^T. hv- ; /}^iJi7DD7'U'> ; #U 
-f y3^5=-U'>a:-iE-©ffio:?'5^;i/X^7.hv— ; ^nn;:^ 
;l'*:>{b3}?'Jx5'^> ; #U-y-;i/7 7'"'f K ; #'JT;V=^^ 

'J -7— ; X7Xh-v-w#U'^U^>i5J:u:#'Jx;;^x 
; x5^l^>-:;/atlx->D/j?Uv-*3j:tJC#f5i?11l©EP 

;ic:T<gffl-rsx5::^ h-7-cD^iStc:«zj75^ji;i' 

F.rydff;fl&(D*S!f#tfm4. 956. 252#*JiU:m^5. 075, 192 

^-cmTTk^nft^ott. ^^m&im-^tirz-^^a^:^^) 

^bV^ ISi^^ttrox^T. h-7-®^A^«tt65(3m34T 
5i<b$n^i:#. cmtigAnigHt^:^^. b/5^b/j:755 

5a"5J^tt«)x^xh^-G)B56«^<b!i^6«j36i^;t«s8i 
^b^&5lc. *fflTd^Sfc«fi6cDffl^co3t{b^8:i:cDM^ 

*SQ^Ox U ^ > K i:5f*<C*i<'»T«Metl?S{bS'Ji b 
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jiiag-C200~500AT$>^. tetTJSi-fkSlKCOV^Tti, it 
"7 □ ;* — ^' — ST^S^-y-'f X'O t>0 1 1 

(D^^^^tmt, x5XHY-'4'IC^5-ti$-BrSO*i$f> 

7t<b^wnc3i<ti«x7:^ h-^-m'p\zytmtmm^ 

WA. -m.mz\tr^<Siim-if^')-^~ifimk\.xnw^\z 
■^m'&.(rimk\^fzit-^)-^-^-'y hu-i7^m^r^:it 

^ j'i (S;^- ' J d^Tt $ tifc ^ >a^ ^ ;t 7 

X5X h-7-(cfiAroc:tc7)T€o7t®{t:ttt^^ 
tS. -fi5e5lC7t§8J6SiJS^clS7tMif&SiJ» (SAT fTtM^fe 
i?J»j tTo) i: (i) a^ToCtWT-^SiS^^ft 
CD^y7-S/c:li:^'J=i'^-. (ii) SlMCSJ^l^-roCl 
iOT^oX^:^ h — lC!S•ffiLT^^^»SJt^S. ^tz\t. 

(iii) X^7> l>-7-liwjSLTVioSJ^;SiC©Si: 



m^f-A, i5J:Z/X^$-&tJSx;*:jU:^i-©&S*^S: 

MM-f^-ifi^ :in\zmibn^^<Dxvit£\,^, <%-B^^»e. 
<Dmmti-h<D\z \tmm.^^ > ^kt? ^ o ti^mt^ 

2,2' -Tl/t'X (^f^DXhUJl') CD ^ 5 /j: 7 

^ ; ^>V-i >i5<tt;'<>y-f >;<^;1'X-7^;k^>J:5 

7-fe h 7 y >© J: p7«t7-tr h7x/ ; 
y-f >(D^ h;i-=^->AX7.xJl' : h U 7i^> : *5«kl/f 

>y7xy ; 5^:r^-y->H> ; iJit^S 

m^<^mz3i^V'>:t^-^-^ \^^rziiJ^^^^->mmp?-(o 
M-^^mt&T^ciKDX'^^. jv^7.wt^rzi,tyuh> 

A*5 J:U:x;i'^X';7 AffiCD J: 5 nc:tX'i7Ai^T*-5. 
miaiC07tM$S^J» i i \zmmM=S:^m-^it^ e: i =b 

«©7t^KiRL. ^LT©itXUfcX^;i'^-^^CD^^^ 
ctt;xX5^;HS;S<i:<75J:plc> x?^U>2^®^tafQteS 

^oxjj^^it-^ H*5ii^7-:^'J v>«*i^^n-5. 

7 u -7 jwa-^sr-r ?)^y v-«f^^wicttxf^ 
u>?ST^W<k^'^T-$.<), :i®^jic«7;H]-;K7?7 

DfiH i£:i^OiS ^ Ti^: y T - <h ;t U n'^ - 13 1± h 
'JX5^l/>i7'lJ a-jU. h IJ ;<^D-Jl/>''D/-^>, 1,6 



(7). 
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5^ □ —)Uyn/^ XDJLT.y'Mt, 7 x / — ;UA i^if 
'J v'v'Jl'X— 7^;i/*»e>3l*>tlfc^ry7— iJjClX'^ U^' > 

>a^ ^ r ^ y ^- fc n^r y - is i i/;}? u - mtg 
i4cDx#=^^-y-'r Ki5.ti;7i;^'ji;>;5i-&*tis. 

fs^ryv-, KfK^m. ^tz\t^mitM?^tiii^m-^i\:-t 
f fc, ji (b) *^e.® (c) . 

Mt'pmm^m:^-r^tt\z:i(oy7^iS'-^^m.-r^ 

— ^IC. J;U5 5;i/ (O.OlScm) ^ftit:irLi^ 

t ic J: O 3t<fr S d 1 7&i-c# 

ICimi;^,nTV^^. tztX\th. Reiser&^ CThotoreacl 
ive Polymers (1989^) . J. Kosar&^g) Li ght -Sens i 1 i 
ve Systems (1965^) , Cheng;flfiCD7R®i^fF4. 323, 637 

GruetzmacherR;|fi(^lRl4#ff4, 427, 759-^*5 J; iXFeinb 
ergBcfte£D|W14#f|F4, 894. SlS-^nti'T, Ctie><Dg§^^# 

,^.T^ c: t ic J: 0 ^mm 4^ Icm^ A tl ^ . 
m\zWit'^%lt£.mAizmU(r>-h(DX& 0 > SiMJ!&SiJJ^*5 

'J n'v-}c«. ^wit^i^.iKDm^^X'm'&x.tz'^jfm^ 

JJDS* L t # ic a^iJ cfci;Si§<SS*£^ $-T o . U L 

:L<o^of^Kmt.mm\.\z<<. -m\z%m^^m 



fa^u=f^-»Ccks^i?«g!<bT^{k$nst#, Mis«^ 
X h-T-TS^b/^i^HS^, l^raMic^-nT&sssijKb^ti^ 

y^-Sfeta^UrJ'^-CD^ftllckOS^bttt^iO. S 
>i d O J; p nt^: y •x'-S^:^;^- 'J z/^-CD^fbttfiTtfb 
#6«)!i^bfcMLTttiaLfcJ:5t5^AS'<#T-fe*. 4- 
fB^Hyi^iDia^ nTI^{b^et)fj:!i<b7&i±i;fc i 
^;t?S-fb$n.5. — ISWtC, ^t)5 5;U (O.OlScm) -^tz ■ 
«:ineAT<DJ¥$St)0]ljl«, c:0J;5lcS{b-r-£.c: 
t tc J: D !i{b-r -5 d t * . 
l^^b^65tC51{bttcD$^^CD^2CDaffl<i:LT«, 

tiJli7i^?>?a:^t)®T*S. ^i\Z. i0^iEli«x5Xh 

t^. {slM-rs:i<»:WT#-s»®<btt1^lli©a!^tc«y5}< 
-*Jl'A7;i/7^t h'«flg : igfDiJJ:iPFiafod?';x;^5^ 

st{b^«jlcS{btt®*^i^©B3 ©a^icijv^T, X7. 
7. h-7-«SDS*L-fct#(c (i) ^m^y hU-i7^i^ 
^^om^\z^m-t^t\ ^tzit (ii) a?^g^JtSfST 
■5SlStt©!KS3i**bTV^^. (i) iS^y^ (ii) O 

h- V - ©SS L T V i ^ t CO t giJ ©^HMSiJ ^ =b CD CO 

K^UTTS Hig^$Jgl5)tT-575yatSES;ttt 

SSTKifeS : ;S:jJ::LTxX5^;nrt-&*J^J!S;TS7JUn-JU 

m^r^Ts. y stviSTicifea : Ktx5}?^->sfcWT 
mm\tsxTX'^i\znj!^-r^ u-if-^^ia^^cD i 

i5.kD:^N4<b14<^5t«5'Jnt^Tfeo. 
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m(D^m^(Di^m ^ mtaT s c: /S^t # ^ l s fc itji k> 

«X7 7. hT-ctC t>Sl''^OT'. X^X h-7— 7i^^fe« 
Oi}^'J-7-t*^6,;3:^>ji«. X77>h^-#3aT«fi£$ 
U-7-i:LTffll'i-i)dt<DT#S*!f^««+<DX7:^ h 
ffil/^5)C:i:©-C#^Vi<-:?*^©:}^iJ-7— IC«7^ 'J ox 

^'v?X>/7.?^U>n/}?'J-7— ; pC5^JU;<^'i7iJ U— K 
(Sfcfip^^Jl-T^ 'J L — h) /7i7'jDXh«JJU/:/ 
:J'>?X>/'7>-?"U>3#U^— ; .:/^>?X>S:-f VT'U 

JKk 7 U a X h U ;W7f? 'J ; -r V T' 1/ > ^ « y^iJ' 
v?x>'t7v5^l^>i:a3Z]5}^'J-7— : fciOiy^ U U— h 

L^.ifiJin6*)3j?U-7-3!)SX7;^ hv-|^g|5T«e>«e.nc^ 

^t*^$>^. C n U — if — S^SiJ 7 U ^ V 7 BISiJffi 
5feS ^ ™4#tt ^ ^ d t lent ^ . 

~*i365a»%-&^-r-5. x^x h-7-iiiD&53}?'jv-© 

aSi±«— /I3:lc20: 1 ~1 : 2(^«eHT'$)^. 
^•fkUfeX^T. hv— Cinii (i) iJ>/^c<i:t> 

Jq6-I7}^'Jt— , (iii) x^;^ h^— iiSne<)#uv— CD 

SaJt*^20: 1~1 : 2T$>^'>;^j: < 1 1 

%t^iUi> mt^mO' S «C Wife t >t SitxW 

?U>yo.>i7ajJ?ijT-60~100aft8l5. 7^'Jnx 

1- U;l'/7';S'v=X>/'X?U>=)#'J-7-. ;>t5^;U^^' 
^ U h/7i' U DX h 'j;U/'7'?'->'x>/7.^!/> 
Zl # U -7 - ^5 d; tjt C n t> O^^iKl cfc 0 /i o I? b JSiR $ 



n*iii06«);}?UT-20~50M«g5, X5^^>?^^iafQ^: 
y V- 5~20ll«g5. 7tii$6»JS/ctSS?iM$S^JJS 1 -10 
a»g5, 1f-?t®iRfi£5i-O.05~30fi«g5*^t> 

•J zf^-Ai, tfTa^S*^ e.]IBJc»li)-rs C 1 1: J; OTtS 

]I««*<)0. l~505;i'^T {0.00025~0. 13cm) ©iP 
»^L<«0. 5~255;i/ (0.0013--0.063CID) ©JP^ 

il (b) , o^0 4^Fp^ii©fflfig««i^6<J®7U'^rVi:/ 

Si{b^&57i^g. ifc«dne.©jia-^*3-frT-5^{bL;tx 

^i^n^^a>X'^^, d^tt^rajio^-fb^soa^w, 

]I Jl © !i-fb t IrI i; T * -5 K 13 T t ^ T J; 1/ ^ 

^>'i^'^b^e^)?^^b<73^-^^4feH^IKEcD=&^^^7i^ biitRr-5) d t 

Ti^T-^?). ^-FB^ilttiaS^clJ-rnii^icDU— tf-7t® 
eSiJ. ^ J:Li'#?i{btt©7EJg^=i©cJ; e> /i:fl]2©i^jQ!fe)^-^ 



(9) 
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KwmSOiP^iCKiSbT— «glC20~2505;l' (0.051~ 
0. SICE) ©iefflT-®-5. 

>y^—^<DJ:otiJiy7.h^—y:i—A. is^z^^m 
mSif^lcKiSLT— ®lr20~2305;i' (0.051~0.46c 

x77.H■7-^^E^tt^||^^6^,^fl;^:iiSD 

(a) •5I^1±©3£^: 

(b) ^;^<tt)i^ou— tf-^^Jpifig^, ^<bsn 

(c) € (b) o±»c#^3Et-^ l^— tf-J^^JpJtg;^, ?S 
<b$n>tx7;^ hv-onsd^e^b, (c) 
oim.mtm (b) ©mfi^t^STio. sfc^ (b) tm 

^SiJO^>SbTfTt)n, ^^.ICM (b) tm (c) 0!S 
{ b « IrII; ^ ^ T i- » T J; V i . 

L/4^vi^-77EnjiOTxU'^>hicMbT430. cn« 

(a) -simo^tit^ : 

(b) x^;^ hv-CD+HJl : *5J:UC 

(c) » (b) (D^izi^^-r^u—^f-mm^mti. 3* 
s>iiiiii«6*ji3t{b^6t). ^Me5ti?ft<b^«s Tt^b 

Sill. mn^^^». ^rziti§!m<tm:x^(D^mm^m 



(a) pJ^i4o5t}t<* : 

(b) ^J>n£<<!:t)100^— tf-^^jBjJg;Jt. 5t{b$n 

(c) ji (b) <D±izwtE-ri>u-if-mM^mfi. ^ 

(c) <DM^«J1 (b) (DMjSirttSTi^TisO. ^fz 

m (b) (c) t«'>7s<<i:=biaro2*pjmttx7 

T-3tYb^nTt'^^dK S^c«^«6*)<i:7t{b#6t)« 
trnt^^. Tt^b^Wt.^'fb^W, Ttfb 
^^WiS*'fb#W#Si£M*--&fe-frT5^-fb$nTiiO, 
eirciciTS (b) (c) (D^mtmv^ib^^ft^t^ 

muyu=¥'y>if7ymtim:!iU^>h\zmi'Xi=K>. z. 

(a) -sjattcosatft ; 

(b) X77. hV-cD4^PB^S ; i5j;i; 

. (c) m (b) cr)±ici^:a-r^^— if-^^Mftg/^t. !t 
<D-m.m\-to>ts.< larogiojffitix^xhv-Tj^e,;^): 

0, E.::>^«65^fe«.^b*&5fC-^3ST5fi{b$nTVi^ 
^Wil^fb^W. t^rz\t.Wsm. Tt^b^WtJSKb^W^ 

a^a^^'&t)-&T§t'fb$nTVi^. 

itrofiL-isn, SiorMtt®x^x^■^-*^m^e>M;rr•5 

C 7&^-C^ ^> ©T- d^fftb b ^: ;^ >^-jia3S»C J; 
D i%-;^c;p$ CDX h $-5^^ J: < f^^ ;i t7&<pJtg7i 

3>®-cs>-5)<i:#. v^)—yn^—y\i.ikm^<ri?)-\zm 
u— y-'-^^jttu— »f-^©siiR. ^a5e<)?iiQSit 3 

34-fb$n/c^gxix^>hct^(c, '>nc< t^j 1 ooStlfe 
oT^isi <bt\~tzn^ — ->^ U— y-'-SJS'JSrT -5 C t (i^ 

|5li;^^EnJ5iJfflXl'^> K±(CV^i0-o ^T.'ry-Zft. U tf 
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Ufc«fe«gliS-rs i ic J: 0 ^^fcd^tJjfliiCffp c t 
«t (tfi:7-fe;k pixel) fiil^lCl^— !f-ICil9BB|>f$ 

■t^m^x\ mm^m (u— tf-cD*{ix:t~;i/=^:-^o 

^^^-t ^ 5 i7 t ± < STi o T t i ^ O IC Pl«©?g 

-x^;i/^-m^*40l^%iaSi:fJ)iT^Htilc?^'S$n 
h-^-^^$\\z-z>i^x:itn-i^r>rz<m>'h(DXh^. z. 

J: ^^tx^;U=P-a*^ * xXAlCjriLTjt^^lIfSI^T 

B?J^$nfc^^TISn£l'^:^'^'-?-roj5<TV^SX^-;U 
=f - (S*^^Sf/£ c -y- o (7? iz TCTi-.T' abO. ^ C KiJ $ 



>{b$n. dntiu— ^f-^^lJ»c!^:^sntL#^iffli&3t^3■ 
^cigAT@!)e$nfciI^:$:it?fcbT^»■5. cntclio;! 

T. i)^f3.0<Dm<DiiX^±&<S!Sifi^m±izm-^f)^iZ^± 

-©s^Tfe^. m^^ML^mf^u-^-t.rz\t-mt 
^mu—*f-<D^of3., ^^m(Di—if-\tmm& (c 

•tf-«x=^->^-u— tf-T. c:n«7.-^i7 hjwoi^n 

TtSP^J- (l5lS200~300niii) \ZlS,\,^^i^\i—^^-f} (100 
BI3^€:SfeJ554-rSfc«>lC«afflVien«.. X4^ 

^. c:o7i7-t7.BtH©$ijPB«x4^>'v-5-c:cD;^;ffltc 

©-C^ ^ $ HSUO tf-«i}^^*^:$^-f :t— K U—if 
--C$>0, CinttCW*fc:«/"?;l'X^:— Y<J>^^-ftvri^f^ 

CO2 V—^— t /^^TtSiWS* y-*-. i: ^ MM : YA 

- 1 S f4 ^ » D 5ft L T fg rai r « x> 5D n J'J: Ir ^ , c n ^ ^ 



(II) 



u-if-\z^^xs^M-r^rztt>\z. iisoe^^iu— tf-?t 

CinicSLT. x-7 7.h-7-«— flSlcl•7-1'^D;.^- 
r&AX'mir^rzib\z\t. mmf^-^tSLtam^u-'tir-iz 

J: OS!fe-r?)5tx*;U=P-$®jR-C#-5iJ>7i< 1 1) 1 a 

mamcoi^xT^mts. r7it)%x^;i.:^:-5&tsa$n 

$n/s:x^;i/^-tt, i^n<D±mz^&^xt^^ftimm 

dt^ts^feUT^i-s. i#e.noEPS'jt£©iiist:7''j >^ 
«®TcDSm IC x;^;i.4=- U C ® J: ^ntraii^ 5fe 
Co. 



ZtizJ:t)^mmzmi^iii>. «t0.r^?&>i«Sgj © 

)\^i'^(Dm6^ms(o^r^<Dmm\z'h^m^h-z>. 
^im:k-^it^0\zmmr£. \y-'\f-yt^i^^^o:>m\z 

i^TX'm^^s6^^m^r^o^izmm-r^m(D^^tm. 
^t»-&Tfflti^ct*s-c#s. miA^rzitm-^t)-^xm 
^^^zt<Dx^i,mm^^mzitTfi'} (sm y^^n-y 

m : fx (^JUnyy trun) /}fJ^5^>e5S : *^-> 
yr-ih. ffli'DV'fK. SEYti^pA, 3A;i/hi7PA 

n«x7Xhv-jiT^<k?RiibTfpffi-rs. 

fi d O 2 Mf^ffl (C^ LT i < tC$f ^ b t> (DT 

cruzia^x. tt-i^-yy^v^ . B&-fe®M«Sii 
-r:^-KSix:^->-7-s») mic^fsuviw— tf-^® 

EPBiJffl X^;*>hc^)itisi)0'^-XS7'c ti^3t{*:li Dj^ 

linte)/j:tJ. -^-Oi, '^-XS^c:«3tJ*#Jixlx;<>K 

3S^;ic^-X^;tli3:J##:*?i|sHctS< fchAtf 
X5^-;Ui3j;CJt7;U5X':7Ac^1S, i^— h^^Jj-^^-^ 
*3J;U:sa©7-f;i'A}gfi£t4^^}asgSfc:«f^J)D/l? 
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179.634-§--CM^$n;/t=fc^?i7>f ;l'A*5 
^^.C?— ;U: :^--r D>feJ:lXJ}?|Jx9^^'>7^^7^U— 
^•fbd^'J^-, j}^ux5^u>, #';x5^u>, 3i?u^D 
^ < . t>n-ly- V \t^rz V u -xgTT?i€-r ^ t 

<i:*iT#-5. x5^U'>--:^x>:?'D-vi73^ij-v— ©a 

JCl±, GruelziDacherafl&©*S#ffm4. 400, 549# tFic 

kesKft!2C^i^^4, 400. 460^Tg55^$nTVi5)ck ^ T'i-^'D 
A*S75:«:S^7K(Cj:-&5aii:Gibsonfi;0(5)^4, 806. 506 
#tf>C!W4#?FEP- 0 17 927#TMS^^tlTV»5.±P 

/i^itf , r t)^. SOOnm J: 0 :S < 7i ^ =b r:?^! 

^<D±, dne.(Dxu^>h«?gtt7tJS'NO±®® 

tX/*;t«iDlSttt. -flSir-fb^WSl^blfi^^Tr^/t 
i*.-ti2i^nfct>©T$)-£>. dn(i!i#iiu— tf-s^^jicct 

0 SH-^ ^ nTtfR <i:||©«®*i d nil ^ fc-S t) C0T$> o . 
5a »i ^-^s!) o d i «#l;i^SST£. o. 



8fc««rffii.^TSisa-r^dt*<T-#2.. m\zvm.\.iti,o 

ic. *^qg(0^@xu^>hism— 0*M)l^t)t?dt 
t)^fc«i:3tU:<DtrPBlJi^^>^d<!:t)T#-5. f+Fol 

±tciH4tfdiL./:^J^>y-*nt-r^di7iiT^^. d 

u>y-d<ttb. -E-©m3i«j^t*ri^»d«@-rsdt=bT 

Si{k#W;^tS'fbSJ«:»cj;0!t{b$n^®co«-&. 
d©}falLi:;^^>^-^!asxs®^gs^4, S'^bs^^* 

**^<£:/u7>L.Tiisi-r^dtt>-c#^. >traji«-/s 
X L, t3v»T-Si^M?5:ma**i^±icas-r * d t »c j: d 

BI£!-rSda:/6«T#%. fiEJgxa«m^»*J:t^/$fctt 

{bsjjjjc i 0 §${b$ n^ji ic?=t bx dcDjsKj^xawiafi 
j^b#w®^bSj?s*Bas&Ts<o»d!g:>g;itaa.i;o^ 

ic^ < !^ It n 7i ^. 1/ i d t d^ji^ $ n<i: p . 

^Tb^scd^— ^>t^i#•JlSfl^*5J;t^/sfcfl]Isom— 
^r^«^B^^l;lc^Sbt7>:^^'-TSd^:t)T#^>. ^ 

\zm^t^ztf)^mmti'i:o. mmm^^rzitT^ru— 
\imit^m\zmt $ n -5 s ic ^ L V ^ wT'fe ^ . 

Sflj$roJ:5ic. et=ra®««MW?4<b. Jtfl;^6*)5t<b. 

Sft{b#&5Bi<b. ^fcfSdn^cD^I^t)-y:^^t^-5dt/5i 

T-ft-^Ttjctl^ ]I®»ltl«6-)!i<b, mtm-}^it. » 

{b^6?)!4fb. ^/ttidne.(Oaa-&t>-y-«-fflt^sdtd<T 

> h<Drzi^(D^m<D!^\itmu^iM^m^£^st-r^ 
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izA^rz<^mi.x\>^i>. wj.m'^\z\tmwriim^m> 

<tt)2pli (O-SSN/mm) ©^«^4T-5t^)■T^.•^>. fcLS 

^ ttit. i^mi±Bm-mi)^i£of)^'S:^tb^mzmtj: 

Handbook of Adhesives . ^2 Jig (1977) -C^^Zitifi 

m. ^fz\,t::ti'i(Df&^t>^X'm^\zm^-t^z.tfi^-c 

ic, mmA^^Nim\zmm-t^J:o\zntiih^i.TtJU> 

m^mm-^. ■o\^X':i(Dmm.mtj.'^fi\mm\zi^m(Dm 

-m.mf)mmi\z^^ttti^\.x^ tmrn^ \z-^it 

v\t.^mtim'^fi^t\.it'^\-i.]^-^-moirz^^^\. 
i)^-ommx^ftzt\zti^. W'&jiiib. xupi>htt 

iJ>;i< tt) 1 o©B7ji?t{k^&?)ir!S<b$nfcxu/> 

< tl3i-J250~500nro05iS5igE€-*-ro7t^-^;=L-o'<^T 
^-o. *Eg^CQfl!l<D3il?iiSx4^;U^-?tiElC«;(3-;J< 



1-^-5. u-if-ii^mi:}^9tmit^mi^-r^rzmz^^x' 
7b^^^n=s:mmLfj.\>^um&m-r^z.iiA^x^^. m 

if icgBil UT^^fcT mmtzm^^mit^X'Sb^ t 
t)m'^t^^nrz'^(D'pmmcosmt. mm^mvxi)\ 

^i>;^ct< thi-^<Dmtm<t^mz^<f^n^ji]y:^> 

(Di^mtXyT. h-7-^mt:mA\:^&3\z^itr^o:>\z% 
^ii-r^^x\ ia§i/!ssij*3j;z^/^fc«x77. 
n'poiKst^mo^iimizmm-t^. m^<o^v\z. dos 
ft«Sfrfb^W(cS{b$n2>^4'cox7;^ hv-*^ ^ 
rzitmf}m^io^nx^^^fji^im<Dm'p(D^^m^':^ 
<tri>ztrj.<. mt^ff^mit'tr^bo^izmwihox 

— rfy. ^-fi'D'^i— X S:fcfS]R^>7'7ici:CDti-r 

>-h^. mmk.xis^-ov-^-mm\z 
"hw^-^^xtb^n-^xs.. iD5Sixsopg#«$-a-5>dt 

^>h©«-&, xu/>h(43iYk$-rsfc«i)fStt^'^© 
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mm « u-^-mn Lt^yu^^v^yy wmmizmm 

mmkrz\tu-^-\z^^^m:siy^>if. mizm 
^ m m 

HUDA l,6-'^=¥-9->i;;i- — ^v-i^Ti? U u- 

h 

'J ^- ; -If 7 --i-Ji U h 'J V ^'it 
S!C0Blendex®491 
HIT :/^Mbt Ko#S/ 

EPD jcf-ju-p-j; jtf-^wr * y^V/jQ 

- h 

= V V — * 'f . 2 i? :t V : - ;K > y 

- y tt$g<o- V V -K>-iooo 

*'J:<-'f-'i' ?Kttl,4-;i< 'J :f ^i?jc>, Mw=3000; 
130 



^Wi7.7—'j\m^<D^mzf^W} u:fjmz) 

If— /XJI/7>x:*.Jl/^— 5mJ 
X;^I6]Pb^RS 33 wm 

Z:&|BiFB^Hi 350 um 

if— y'«Jl/7.x4^;i/=^i— SmJ 
x:^rpirBiRi 33 

Zy5\^f^^ 50 wm. 

BKS-^tfc. r)V>TC:nS:7'5'5'i7 (Dektak) 3030:7'P 

<Dy'—&\tuPtun<Dmnm-ti\zm-r^mmi^m^t 

t#;l&nfc^^-1f-x^;i/^-tSr, aT©J:5»c 



/W7.=^— KT<OU'— 1f— 

d:YAGU— tf- U'^i^ h^-^^- v'-y^^T.ttS!) <hr] 
>tf3.-^'-$iJl«i©x-z^£!iX7'--:^ (yxy;wa 

g^^Jbfc. U— !f-«ISO5IL5gaE10HzT. /"^JUT-^Rg 
ItJZOOT'f i7Df}>©S/'«;i^;^^:— KTf^ffi)$-&fe. V- 

a:^J}tJMtiC02 Src \tM : YAG tf — CD 1/ >-rn*» 5: fil 
AAcTtiBg©U-1f-JieSiJgST'J©Sy?rtfc. l^fnc^ 

^ *jSt*2ttaiHife 7 A coniiic 1 0 f-f itfc. CO2 w— y-' 
tt5 5-(cj:oa!i4®:*iS]icrfi]t:te>n;t. NdtVACU'-if 



cB^/'kW-hr 



[eieL^LTU-1f-f-AlC?4b^i!)T-2.i:, Stm 

^ctAtSH-y h, "y-i >i6^ummm^^i^tz\t'tri 

->>ry;i'^:— H«v;U^^:— K© U— »f— f— A 

Kf-Atbrc. CWxT. hl::ffll.i7tNd:YAG:}3cfclXC0 
2i/_-y--_(j:-7;U5^-*fc(i->>/>-;U-^:— H(7)l/>-m 
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(Mark Andy) 5^^830 (5^xX5'— — ;i/ 

KttiS) 7WJl'AIIIx>P?.:/7-;'i7EC8630-f >i7 

(X >/\--f p >;<>5';|/-f >i7 7 > K n 
M) EIC7i'T7L'>y->3.EC1296TU^7 — > (Zah 
n) 2 T"?:^ \^Xm^LrzZO&<DBS.tfi^J: o 

ES S246^M (7 7-;/V>tt^) Tffofc. f-^T©!* ' 

(36. em) ®S^?TEP«iJi£rLfc. WJ««WJ^n;tt) 

1 ~ 6 

K-7-'t'rB'?B?i, ^r-l'i'V/N'-y^^S^^-y— If TlOph 

7ts-l-s (;^^l^> — f vyu>-yo>>i7:33jfij 

-Bt&tlff.®ffi->- Krai3|*fS5 5;U (O.OlScm) OJl^n 
ig:^L.Tt^^. •(f.8i->- h<&^,<SO±#WJ¥i5^«104 
SJU (0. 26cid) X-$>^ft. ZCO'Pmmity'tJ'ry^ (Zw 
i c k) i P - 5- - L TfJJ o T32. 3© V 3 7 A 
W^t, y-y-i i7 5109S^3*'l4x;^^-TMoT42. 3 

•y— c{3-e;b -7t? >7'7 <t <h t) icSi'SIMttcOX 7 X h 



-B-s (;:^5'U'>-:/^'>?x>-x5=-u>:/p-;/^u 

-5. 

^5£l«J2 i ST'X^X h-7-«50phr CD ;d 
:?S-B-ST*S. 
llig«^j4TX^;^ hT-«12.5M»%©^-#>S:fc 

c>x^U'>/n-:/5^;i/7i7ij u—h/ti-^y'Ey^^ 
•y--f Hoad^'j^— (x;i/A'p-f®HP. -f- • 7-i' • 



^45^ 


1 


2 


3 


4 


HMDA 


10 


10 


10 


ID 


UABS 


19 


28 


28 


28 




38 


56 


56 


56 


KIT 


1 


1 


1 


1 


Mibm- I 


5 


5 




5 


HJ&*J- n 






0.5 




EPD 






4.5 






20.1 










6.9 










3.45 


18.7 


18.7 


6.1 



ZSm^L. 5 5;i/ (O.OlScni) ©j¥i5>-(Z)/J?'JX^l/>x 
1^7^^— h (;*7>'N*— >— h) ±\z\fifi$>—i--i 

JSi7tttJltt*1]0.9~1.0S;U (0. 0023~0. 0025CIII) <r>w- 

d^iJx7>x;U3t}t#:. S*BrMi±x^XK^-4>PB^®. ^ 

^/c*lr. -y-r WMg)30X40®>taXy h (-f-'Z-f 
•x3.#>ttSi) SrfiSffi bT20^5-rBl. #ij X7.x;^;^^y^• 
u ^ > h ^ * tf T t) 0't;^fim«± i; T^j:*^ -p 7t . 

SX U ^ > H ODl^tt t Nd : YAG U— tf- IC J: S/'?;W7.-fk 
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-5. 

m 2 m 













ts 






1 


32.3 


42.3 


3.45 


2.54 


6.4 


2,2 




2 


39 


46 


18.7 


5.64 


7.0 


3.0 


459 


3 


39 


46 


18.7 


5.64 


8.2 


2.4 


457 


4 


34.7 


46.2 


6.6 


4.24 


7.8 


2.0 


382 



b. 3t^« 

c. . 5M0.00254ai) 

d. esJ/kw— hr 
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If- 










> >^ ^ — 


1 


YA(? 


30? 


70 


9 


15R 


5-98% 


1 


YA(? 


30W 


50 


12 


16. 2R 


5-98% 


1 


YA(? 




30 


20 


17. 4R 


5-98% 


1 


YAG^ 


9W 


150 


2.3 


4.61 


2-95% 


1 


YAG^ 


9W 


50 


6 




2-95% 


1 


CO2 


300W 


240' 


10.7 




2-90% 


2 


YA(?* 


9W 


150 


2.7 


4.11 


2-95% 




a, YAG= 


=Nd : 


YAG\y 


— >C02=35Mni<?>T K 



-■ !f- 
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